Milwaukee, WI), Fisher Scientific (Hampton, NH), AK Scientific (Union City, CA) and used without further purifications unless noted otherwise. Camphorsulfonic acid was recrystallized from the ethyl acetate prior to use. All solvents were dispensed from a solvent purification system that passes solvents through packed columns according to the method of Pangborn and coworkers 1 (THF, CH 2 Cl 2 , toluene, hexanes: dry neutral alumina; DMSO, DMF, CH 3 OH: activated molecular sieves). Triethylamine, N,N-diisopropylethylamine and pyridine were freshly distilled under nitrogen from CaH 2 . Water was double distilled or obtained from a Millipore MilliQ water purification system.
Pentatriethylsily ether SI 3 SI 2 (4 g, 3.18 mmol, 1 eq) and imidazole (4.3 g, 63.6 mmol, 20 eq) were added into a round bottom flask which were then azeotropically dried via co-evaporation with toluene. The resulting solid was dissolved in methylene chloride (106 mL) and cooled to 0 o C. Triethylsilyl chloride (5.3 mL, 31.8 mmol, 10 eq) was added dropwise over 3 minutes. The resulting yellow suspension was warmed to 23 o C and stirred for 4 hours. The mixture was then quenched at 0 o C with saturated aqueous sodium bicarbonate (106 mL), which was then diluted with diethyl ether (1 L) and the layers were separated. The organic layer was washed with water: saturated aqueous sodium 
Polyol SI 4
A plastic bottle was charged with 3 (1 g, 0.576 mmol, 1 eq), which was dissolved in THF (20 mL) ! S10 and cooled to 0 o C. A pyridine (36.8 mL) and THF (60 mL) mixture in another plastic bottle was cooled to 0 o C. 70 % HF-pyridine was added to another plastic bottle containing pyridine (36.8 mL) and THF (60 mL) at 0 o C. The resulting solution was then cannula transferred slowly to the THF solution of 3 and the reaction was allowed to stir at 23 o C. After 12 hours the reaction was quenched at 0 o C with saturated aqueous sodium bicarbonate and diluted with methylene chloride A standardized protocol was used to perform these experiments with both AmB and C3deOAmB.
Each compound was initially added to both sides of the lipid bilayer at 0.5 nM and then channel activity was investigated for 10 minutes. If no channel activity was observed, a small amount of additional compound was added to both sides of the membrane to increase the concentration by Data Analysis. The data from each run was normalized to the percent of total ion release from 0 to 100%. Thus for each experiment a scaling factor S was calculated. For example, the scaling factor for potassium efflux was calculated using the following relationship:
Each concentration data point was then multiplied by S before plotting as a function of time. To points, 512 increments, and 64 transients per increment. Spectra were processed using nmrPipe 5 as follows: the Sparky program 6 was used for peak-picking and integration of crosspeaks (see Table   S2 ). The following formula was used to convert peak intensity to distance:
where r std and V std are based off of the integration values for H31-H33 proton -proton distance.
Phase-Sensitive COSY (COSYPS) NMR Spectra. 750 MHz spectra were acquired at room temperature with 2218 points, 720 increments, and 16 transients per increment. Spectra were processed using nmrPipe 5 as described by Delagio et al. 7 All COSYPS spectra were acquired with sufficient interscan delay to allow for full spin-relaxation (d1 = 10 seconds for AmB and 15 for C3deOAmB, as determined by T1 relaxation experiments).
HSQC.
A gradient HSQC spectrum was acquired at room temperature on a 750 MHz spectrometer with 2218 points, 512 increments, and 8 transients per increment.
COSYPS processing and 3 J determination.
Raw COSYPS data were processed as described by Delagio et al. 7 to produce a diagonal-suppressed spectrum and a diagonal-only spectrum. Amplitude-constrained multiplet evaluation (ACME) 7 was used to determine the 3 J H-H coupling constants (see Table S1 for all coupling constants calculated by ACME).
Crosspeak Fitting. The ACME method for determining J values from the COSYPS spectra is described at length by Delagio et al. 7 The values are determined as described by Palacios et al. 8 Dihedral angles are calculated from the 3 J H-H coupling constants generated by the ACME program using the MestReJ software. 9 
II. Computational Conformational Search with Energy Minimization Calculations
LowModeMD conformational searches 10 were performed using the Molecular Operating Environment suite (MOE), Version 2014.09, 11 with the empirical MMFF94x force field and a distance solvation model. In brief, conformations were perturbed along a molecular dynamics trajectory, with kinetic energy variations in the low frequency vibrational modes, followed by energy minimization. 10 Initial atomic coordinates and structure files for both AmB and C3deOAmB were generated from the AmB crystal structure (CCDC 866798) 12 using MOE.
NMR-derived distance and dihedral angle restraints were applied with weight factors of 2 kcal/mol/Å and 0.02 kcal/mol/deg, respectively. The conformational searches were performed with an iteration limit of 10,000 and a rejection limit up to 500. Default values were used for all other parameters.
Each H-C-C-H dihedral angle was restrained to the selected value ± 30° (see Table S1 ). Consistent with the standard convention for dihedral angles, dihedral angle values were defined using the following range, -180° < θ ≤ 180°. The π-bonds in the polyene moiety were constrained to 180 ± 10°.
Interproton distances were restrained for proton pairs exhibiting NOE correlations, with the lower limit set at 1.8 Å and the upper limit set at 2.5 Å, 3.5 Å, or 5.0 Å for strong, medium, and weak correlations, respectively (see Table S2 ). In the case of a proton pairing with a proton from a methyl group, that proton-proton distance was defined between the proton and the carbon atom of the methyl group with an expanded distance range, and weighted half as much.
The top conformers for both AmB and C3deOAmB were imported into VMD 13 and aligned using the RMSD Calculator Tool. Only the heavy atoms pictured below were used for the alignment and 
